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Introduction
This contribution addresses the remaining issues on mechanisms for resource multiplexing among backhaul and access links.
[bookmark: _Ref178064866]Discussion
Guard Symbols
During RAN1 #98-bis, the following agreements on IAB resource multiplexing were made [1]:
	Agreement
[bookmark: _Hlk22168000]A parent IAB node can be made aware of the number of symbols Ng the child IAB node would like the parent IAB node not to use at the edge (beginning or end) of a slot when there is a transition between child MT and child DU. Separately or additionally, the child IAB node can be made aware of the number of guard symbols that the parent IAB node will provide.
· Ng can be provided for each of the [8] possible transitions with potential overlap:
	MT to DU
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· If Ng is not provided it is assumed to be 0


Furthermore, during RAN1 #99, the following agreements on IAB resource multiplexing were made [2]:
	Agreement
Desired Guard Symbols and Provided Guard Symbols are provided per cell and use 3 bits for each of the 8 transitions to indicate the number of guard symbols.
· In Rel-16, a range of 0-4 symbols are supported for each transition. Additional entries are reserved for future use
A new parameter GuardSymbol-SCS is also provided which indicates the reference SCS (FR1: {15kHz, 30kHz, 60kHz}, FR2: {60kHz, 120kHz}) to be used for the guard symbols.



The current version of TS 38.213 V16.3.0 [3], in chapter 14, provides some information about the above agreements:

	< Begin extract from Ch. 14 of TS 38.213 v16.3.0>
For a serving cell of an IAB-MT, the IAB-MT can be provided by guard-SymbolsProvided a number of symbols that will not be used for the IAB-MT in slots where the IAB-node transitions between IAB-MT and IAB-node DU. A SCS configuration for the number of symbols is provided by guardSymbol-SCS.

< End extract from Ch. 14 of TS 38.213 v16.3.0>



This reflects the agreement in RAN1 #98-bis that the child IAB node can be made aware of the number of guard symbols that the parent IAB node will provide and the agreement in RAN1 #99 that a new parameter GuardSymbol-SCS is also provided which indicates the reference SCS. However, the two parameters guard-SymbolsProvided and guardSymbols-SCS are not defined in the current Medium Access Control (MAC) protocol specification TS 38.321 [4], we therefore propose to refer to the Provided Guard Symbols MAC CE of TS 38.321 and adapt the following text changes to TS 38.213.

[bookmark: _Toc53778530]Adapt the following text changes on the guard symbol to TS 38.213, clause 14.


	< Begin changes to Ch. 14 of TS 38.213 v16.3.0>
For a serving cell of an IAB-MT, the IAB-MT can be provided by guard-SymbolsProvided Provided Guard Symbols MAC CE [11, TS 38.321]  a number of symbols that will not be used for the IAB-MT in slots where the IAB-node transitions between IAB-MT and IAB-node DU. A SCS configuration for the number of guard symbols is also provided by guardSymbol-SCS Provided Guard Symbols MAC CE.

<End changes to Ch. 14 of TS 38.213 v16.3.0>



Higher layer parameter gNB-DU Cell Resource Configuration
In the semi-static resource configuration, an IAB-DU is provided with certain higher-layer parameters via F1-AP signalling. In the updated TS 38.213 [3], after the RAN1 #102-e meeting, the following two higher layer parameters IAB-DU-Resource-Configuration and IAB-DU-Resource-Configuration-TDD-Config are referred to the F1 application protocol (F1AP) TS 38.473 specification, see the details below.

	< Begin extract from Ch. 14 of TS 38.213 v16.3.0>
For each serving cell of an IAB-DU, the IAB-DU can be provided an indication for a slot format over a number of slots by IAB-DU-Resource-Configuration. 

<Unchanged paragraphs omitted>


The IAB-DU can assume a same SCS configuration for availabilityCombinations for a serving cell as an SCS configuration provided by IAB-DU-Resource-Configuration-TDD-Config for the serving cell.

< End extract from Ch. 14 of TS 38.213 v16.3.0>



The above description in TS 38.213 does not fully reflect the signalling design captured in the updated TS 38.473 [5], after the RAN3 #109-e meeting, where the slot format configuration, and SCS configuration for availability combinations, are provided by gNB-DU Cell Resource Configuration information element (IE), see the details below.

	< Begin extract from TS 38.473 v16.3.0>
9.3.1.107	gNB-DU Cell Resource Configuration 
This IE contains the resource configuration of the cells served by a gNB-DU, i.e. the TDD/FDD resource parameters for each activated cell (TS 38.213 [31], clause 11.1.1).
	IE/Group Name
	Presence
	Range
	IE type and reference
	
	Semantics description
	Criticality
	Assigned Criticality

	Subcarrier Spacing
	M
	
	ENUMERATED (kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1, …)
	
	Subcarrier spacing used as reference for the TDD/FDD slot configuration.
	YES
	reject

	DUF Transmission Periodicity 
	O
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10, …)
	
	
	YES
	reject

	DUF Slot Configuration List
	
	0..1
	
	
	
	
	

	>DUF Slot Configuration Item
	
	1..<maxnoofDUFSlots>
	
	
	The maxNrofSlots in TS 38.331 [8].
	-
	

	>>CHOICE DUF Slot Configuration
	M
	
	
	
	
	-
	

	>>>Explicit Format
	
	
	
	
	
	-
	

	>>>>Permutation
	M
	
	ENUMERATED (DFU, UFD, …)
	
	
	-
	

	>>>>Number of Downlink Symbols
	O
	
	INTEGER (0..14)
	
	
	-
	

	>>>>Number of Uplink Symbols
	O
	
	INTEGER (0..14)
	
	
	-
	

	>>>Implicit Format
	
	
	
	
	
	
	

	>>>>DUF Slot Format Index
	M
	
	INTEGER (0..254)
	
	Index into Table 11.1.1-x and Table 14-1 in TS 38.213 [31], excluding the last row.
	-
	

	HSNA Transmission Periodicity 
	M
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10, ms20, ms40, ms80, ms160, …)
	
	
	YES
	reject

	HSNA Slot Configuration List
	
	0..1
	
	
	
	
	

	>HSNA Slot Configuration Item
	
	1..<maxnoofHSNASlots>
	
	
	
	
	

	>>HSNA Downlink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	
	HSNA value for downlink symbols in a slot.
	-
	

	>>HSNA Uplink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	
	HSNA value for uplink symbols in a slot.
	-
	

	>>HSNA Flexible
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	
	HSNA value for flexible symbols in a slot.
	-
	



< End extract from TS 38.473 v16.3.0>



Based on the above observation, we propose the following text changes regarding gNB-DU Cell Resource Configuration IE to TS 38.213.

[bookmark: _Toc53778531]Adapt the following text changes regarding gNB-DU Cell Resource Configuration IE to TS 38.213, clause 14.

	< Begin changes to Ch. 14 of TS 38.213 v16.3.0>

For each serving cell of an IAB-DU, the IAB-DU can be provided an indication for a slot format over a number of slots by IAB-DU-Resource-Configuration gNB-DU Cell Resource Configuration IE.

<Unchanged paragraphs omitted>


The IAB-DU can assume a same SCS configuration for availabilityCombinations for a serving cell as an SCS configuration provided by IAB-DU-Resource-Configuration-TDD-Config gNB-DU Cell Resource Configuration IE for the serving cell.


<End changes to Ch. 14 of TS 38.213 v16.3.0>



Higher layer parameters of Availability Indicator
In the semi-static resource configuration of the availability indicator, an IAB-DU is provided with certain higher-layer parameters via RRC signalling, including dci-PayloadSize-AI and iabDuCellId-AI, as shown below.

	< Begin extract from Ch. 14 of TS 38.213 v16.3.0>
If an IAB-node is provided an AvailabilityIndicator, the IAB-node is provided an AI-RNTI by ai-RNTI and a payload size of a DCI format 2_5 by dci-PayloadSize-AI. The IAB-node is also provided a search space set configuration, by SearchSpace, for monitoring PDCCH.
For each serving cell of an IAB-DU in a set of serving cells of the IAB-DU, the IAB-DU can be provided: 
-	an identity of the IAB-DU serving cell by iabDuCellId-AI
-	a location of an availability indicator (AI) index field in DCI format 2_5 by positionInDCI-AI
-	a set of availability combinations by availabilityCombinations, where each availability combination in the set of availability combinations includes
-	resourceAvailability indicating availability of soft symbols in one or more slots for the IAB-DU serving cell, and 
-	a mapping for the soft symbol availability combinations provided by resourceAvailability to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId

< End extract from Ch. 14 of TS 38.213 v16.3.0>



This description in TS 38.213 does not fully reflect the signalling design captured in TS 38.331 [6], after the RAN2 #111-e meeting, where the correct parameter names are dci-PayloadSizeAI and iab-DU-CellIdentity, from AvailabilityIndicator IE and AvilabilityCombinationsPerCell IE, see the details below.

	< Begin extract from TS 38.331 v16.2.0>
AvailabilityIndicator information element
-- ASN1START
-- TAG-AVAILABILITYINDICATOR-START

AvailabilityIndicator-r16 ::=    SEQUENCE {
    ai-RNTI-r16                      AI-RNTI-r16,
    dci-PayloadSizeAI-r16            INTEGER (1..maxAI-DCI-PayloadSize-r16),
    availableCombToAddModList-r16    SEQUENCE (SIZE(1..maxNrofDUCells-r16)) OF AvailabilityCombinationsPerCell-r16          OPTIONAL, -- Need N
    availableCombToReleaseList-r16   SEQUENCE (SIZE(1..maxNrofDUCells-r16)) OF AvailabilityCombinationsPerCellIndex-r16     OPTIONAL, -- Need N
    ...
}

AI-RNTI-r16 ::=                      RNTI-Value

-- TAG-AVAILABILITYINDICATOR-STOP

<Unchanged paragraphs omitted>

AvailabilityCombinationsPerCell information element
-- ASN1START
-- TAG-AVAILABILITYCOMBINATIONSPERCELL-START

AvailabilityCombinationsPerCell-r16 ::=     SEQUENCE {
    availabilityCombinationsPerCellIndex-r16     AvailabilityCombinationsPerCellIndex-r16,
    iab-DU-CellIdentity-r16                      CellIdentity,
    positionInDCI-AI-r16                         INTEGER(0..maxAI-DCI-PayloadSize-r16-1)                              OPTIONAL, -- Need M
    availabilityCombinations-r16                 SEQUENCE (SIZE (1..maxNrofAvailabilityCombinationsPerSet-r16)) OF AvailabilityCombination-r16,
    ...
}

AvailabilityCombinationsPerCellIndex-r16 ::= INTEGER(0..maxNrofDUCells-r16)

AvailabilityCombination-r16 ::=         SEQUENCE {
    availabilityCombinationId-r16           AvailabilityCombinationId-r16,
    resourceAvailability-r16                SEQUENCE (SIZE (1..maxNrofResourceAvailabilityPerCombination-r16)) OF INTEGER (0..7)
}

AvailabilityCombinationId-r16 ::=       INTEGER (0..maxNrofAvailabilityCombinationsPerSet-r16-1)

-- TAG-AVAILABILITYCOMBINATIONSPERCELL-STOP
-- ASN1STOP

< End extract from TS 38.331 v16.2.0>



Based on the above observation, we propose the following text changes to TS 38.213 according to AvailabilityIndicator IE and AvailablityCombinationsPerCell IE in TS 38.331.

[bookmark: _Toc53778532]Adapt the following text changes to TS 38.213, clause 14, according to AvailabilityIndicator IE and AvailabilityCombinationsPerCell IE in TS 38.331.

	< Begin changes to Ch. 14 of TS 38.213 v16.3.0>
If an IAB-node is provided an AvailabilityIndicator, the IAB-node is provided an AI-RNTI by ai-RNTI and a payload size of a DCI format 2_5 by dci-PayloadSize-AI dci-PayloadSizeAI. The IAB-node is also provided a search space set configuration, by SearchSpace, for monitoring PDCCH.

For each serving cell of an IAB-DU in a set of serving cells of the IAB-DU, the IAB-DU can be provided: 
-	an identity of the IAB-DU serving cell by iabDuCellId-AI iab-DU-CellIdentity
-	a location of an availability indicator (AI) index field in DCI format 2_5 by positionInDCI-AI 
-	a set of availability combinations by availabilityCombinations, where each availability combination in the set of availability combinations includes
-	resourceAvailability indicating availability of soft symbols in one or more slots for the IAB-DU serving cell, and 
-	a mapping for the soft symbol availability combinations provided by resourceAvailability to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId

<End changes to Ch. 14 of TS 38.213 v16.3.0>



Conclusion
Based on the discussion in the previous sections we propose the following:
[bookmark: _GoBack]Proposal 1	Adapt the following text changes on the guard symbol to TS 38.213, clause 14.
Proposal 2	Adapt the following text changes regarding gNB-DU Cell Resource Configuration IE to TS 38.213, clause 14.
Proposal 3	Adapt the following text changes to TS 38.213, clause 14, according to AvailabilityIndicator IE and AvailabilityCombinationsPerCell IE in TS 38.331.
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